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IN THE SPECIFICATION 



Please amend the specification as follows: 
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At page 1 of the original application, the second and third partial paragraphs on page 1 
corresponding to paragraphs [0002] and [0003] of the published application, please amend the 
paragraphs as follows: 

[0002] to a method for impact compression of a condensed (liquid or, preferably, solid) 

substance to a superdense state in which pycnonuclear processes and in e rtial confin e m e nt fusion 
(ICF her e aft e r) may proceed, and 

[0003] to a structure of devices based on relativistic vacuum diodes (RVD hereafter) 

including plasma cathodes, designed for carrying out the said method. 

At page 1 of the original application, the fourth full paragraph on page 1 corresponding to 
paragraph [0007] of the published application, please delete the paragraph as follows: 

[0007] In futur e , this m e thod may b e us e ful for obtaining en e rgy by th e ICF with 

utilization of pr e f e rably solid targ e ts. 

At page 1 of the original application, the twelfth partial paragraph on page 1 
corresponding to paragraph [0012] of the published application, please amend the paragraph as 
follows: 

[0012] "pycnonuclear process" is such a recombinational interaction ('cold' in particular) 

between components of electron-nuclear and electron-nucleonic plasma of the target substance 
compressed to a superdense state causing at least the target isotopic composition change; 
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At page 2 of the original application, the sixth full paragraph on page 2 corresponding to 
paragraph [0021] of the published application, please delete the paragraph as follows: 

[0021] Worth to b e m e ntion e d that said limitations of the targ e t mass ar e important 

mainly for the ICF b e caus e 1 mg of d e ut e rium or a mixtur e of deut e rium and tritium has an 
e n e rgy e quival e nt of about 20 - 30 kg of trinitrotoluen e . 

At page 3 of the original application, the first through fifth full paragraphs on page 3 
corresponding to paragraphs [0027] to [0031] of the published application, please delete the 
paragraphs as follows: 

[0027] For y e ars, e fforts to r e alize said th e oretical assumptions in practic e had b ee n 

dir e ct e d only to th e ICF th e industrial mastering of which s e em e d to b e sufficient for th e 
humanity to mov e to " e n e rgy paradis e ". 

[0028] For this r e ason, only gas e ous d e ut e rium or deut e rium and tritium w e re used as an 

activ e substanc e from th e very beginning, and targets wer e produc e d in th e shap e of tight e mpty 
s pher e s fill e d with microscopic (about 0,1 mg) portions of said hydrog e n isotop e s. Then, the 
b e ams of las e r drivers wer e point e d at e ach such target uniformly and synchronously from many 
s id e s. 
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[0029] H e ating of th e sh e ll caus e d an ablation (partial e vaporation) of its out e r portion. 

Th e e xpansion of th e e vaporat e d mat e rial wa s giving ris e to r e activ e forc e s which caus e d 
implo s ion, i. e . uniform compr e ssion of th e inn e r portion of th e sh e ll and active substanc e of th e 
target in th e dir e ction to th e sph e re cent e r (s ee , e .g., (1) U.S. Pat. No. 4 , 4 01,618; (2) J. Lindl, 
Phys. of Plasmas, 1995; (3) K. Mima et al., Fusion Energy, 1996. IAEA, Vienna, V. 3, p. 13, 

[0030] This ICF sch e m e se e m e d to b e irr e proachable. Actually, th e duration of las e r 

radiation pulses can b e brought to about 1 n s . Thi s could ensure e ffici e nt tim e compr e ssion of an 
en e rgy flux, and a sharp d e cr e as e in th e targ e t surfac e ar e a could b e a pr e r e quisite for th e spac e 
compr e ssion of said flux a s w e ll. 

[0031] Unfortunat e ly, th e e ffici e ncy of las e rs do e s not e xce e d 5%, that from v e ry 

b e ginning mad e doubtabl e th e e ff e ctiv e n es s of th e las e r driv e r, talcing into account Lawson 
crit e rion (J. D. Lawson, Proc. Phys. Soc, B.70, 1957). Furth e r, the synchronization of las e rs 
switching r e quir e s a sophisticat e d automatic control syst e m. And, finally, th e ablation is 
accompani e d with significant loss e s in e n e rgy for h e ating th e sh e ll and targ e t as a whole. Thus, 
nobody has brought so far th e gas e ous substanc e of th e target to th e s up e rdens e stat e and has got 
a positiv e yi e ld of e n e rgy that could exc ee d th e energy consumption for ICF initiation. 



5 



206,590 

At page 5 of the original application, the second full paragraphs on page 5 corresponding 
to paragraph [0046] of the published application, please amend the paragraph as follows: 

[0046] An effort in creation of a method for compressing a substance by impact in the 

RVD for ICF is known from U.S. Pat. No. 3,892,970. This method includes: 

At page 6 of the original application, the fourth and fifth full paragraphs on page 6 
corresponding to paragraphs [0056] and [0057] of the published application, please amend the 
paragraph as follows: 

[0056] However, such as much as possible uniform compression of the target, which is 

necessary for the ICF and pycnonuclear processes, is unachievable by shaping the electron beam 
only. Therefore, the described RVD and its analogues can not be feasibly applied in the 
processes of impact compression of a substance up to a superdense state. 
[0057] Problems in suppressing the pinch in the gap between the electrodes and in 

providing the self-focussing self-focusing of electron beams on the target surface made many 
physicists so pessimistic that they came to a conclusion of principal inapplicability of RVD's as 
drivers for transmutation processes and ICF (see, e.g., (1) James J. Duderstadt, Gregory Moses, 
Inertial Confinement Fusion. John Wiley and Sons, New York, 1982. (2) E. P. Velikhov, S. V. 
Putvinsky. Fusion Power. Its Status and Role in the Long-Term Prospects. In 4.2.2. Drivers for 
Inertial Controlled Fusion /http://r e lcom.website.ru/wfs moscow. etc). 
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At page 1 1 of the original application, the second full paragraph on page 1 1 
corresponding to paragraph [0103] of the published application, please amend the paragraph as 
follows: 

[0103] The first additional feature consists in that the current-conducting rod of the 

plasma cathode is pointed and the dielectric end element is provided with an opening for setting 
on said rod the setting part of which is located together with the pointed end inside the said 
opening. Such design makes it possible to stabilize the plasma cathode operation and at least 
partially to adjust the gap between the electrodes in the RVD by shifting the dielectric end 
element with respect to the current-conducting rod. 

At page 12 of the original application, the fifth full paragraph on page 12 corresponding 
to paragraph [01 1 1] of the published application, please amend the paragraph as follows: 

[0111] The first additional feature consists in that the current-conducting rod of the 

plasma cathode is pointed and the dielectric end element is provided with an opening for setting 
on said rod the setting part of which is located together with the pointed end inside the said 
opening. As mentioned above, this makes it possible to use the plasma cathode at least as one of 
means for adjusting the gap between the RVD electrodes. 
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At page 16 of the original application, the fourth full paragraph on page 16 corresponding 
to paragraph [0157] of the published application, please amend the paragraph as follows: 

[0157] Electron beam power 2 [[.]] x 10 9 to 0.75 [[-]] x 10 12 W 

At page 23 of the original application, the sixth full paragraph on page 23 corresponding 
to paragraph [0234] of the published application, please delete the paragraph as follows: 

[0234] Third, ICF using ch e mical e l e m e nts wid e ly spr e ad in natur e and th e ir 

compositions as fuel. 
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